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I. Basis of the report 



1. With regard to the elements of the intemational application:* 
I I the intemational application as originally filed, 
the description: 

pages 1-13 as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 



the claims: 
pages NONE 



pages NONE 



^ as originally filed 
as amended (together v/ith any statement) under Article 19 



pages 14-17 



pages NONE 



^, filed with the demand 
filed with the letter of 



the drawings-, 
pages 1-4 



pages NONE 



^ as originally filed 

, filed with the demand 

, filed with the letter of 



pages NONE 

the sequence listing part of the description: 
pages NONE ^ as originally filed 



pages NONE 



pages NONE 



^, filed with the demand 
filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of mtemational search (under Rule23. 1(b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

the language of the translation furnished for the pwposes of international preliminary exanunation(imder Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
intemational prelimmary examination was carried out on the basis of the sequence listing: 

contained in the intemational application in printed form. 

□ 

filed together with the intemational application in computer readable form. 

□ 

furnished subsequendy to this Authority in written form. 

□ furnished subsequentiy to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded m computer readable form is identical to the written sequence listing 
has been furnished. 

The amendments have resulted in the cancellation of 

the description, pages NONE 

the clauns, Nos. NONE 

the drawings, sheets/fig NONE 

This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as "originally filed" and are not annexed to this report since tliey do not contain aniendments (Rules 70.16 and 70.17). 
** Atry replacement sheet containing such atnendments must be referred to under item I and annexed to this report. 



□ 



Form PCT/IPEA/409 (Box 1) (July 1998) 



INTERNATIONAL PREL] 



Y EXAMINATION REPORT 



International 
PCT/US03/1 



tion No. 



^' nSSr^*^ stftement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
citations and explanations supporting such statement 


or hidustrial applicability; 


1. STATEMENT 






iNOvelty (N) 


Claims 1-20 






Claims NONE 


MO 


Inventive Step (IS) 


Claims 1-20 






Claims NONE 


NO 


Industrial Applicability (lA) 


Claims 1-20 


YES 




Claims NONE 


NO 



mar; i«S^^KS„rc;^^^^^^^ ^ ^^^.y suggest a system or a 

comprising an assembly, including a Se for sJoS^, IZ^^^ '"^A^'n each unit 

seafloor: a pair of electrinles. r^unt^ZeZS^^lXTZ^LfT'T^' *^ f'^^'^ """^'^'^ °" 
each electrode of the dlpole In cl^Z[c^mmunir^nn^ displacement ftom one another, to form a dipole, wherein 

present near the seafloor commumcaaon with an output providing a signal that is induced by vertical eletltric S 

S^'in^iSSS: ^ ^'^'^^'^ -eet industrial applicability because the subject matter claimed 



NONE 



NEW CITATIONS 



iPEA/US 

0^' C T / IIJ S O 3 / ± B 5 S iij^^ i i Eil iH O O 3 



14- 



What is claimed is: 

1 . A system for modeling seafloor conductivity, the system 
comprising a plurality of units deployed at different locations on the seafloor, 
each unit comprising: 

5 an assembly, including a frame for supporting a plurality of electrodes, 

the assembly configured for resting on the seafloor; 

a pair of electrodes, mounted.in relation to the frame in vertical 
displacement from one another, to form a dipole, wherein each electrode of the 
dipole is in electrical communication with an output providing a signal that is 
1 0 induced by vertical electric fields present near the seafloor. 

2. The system of claim 1, wherein a lower electrode of the pair of 
electrodes is mounted so that it is positioned above the frame. 

3. The system of claim 1 , wherein the pair of electrodes are 
disposed on a substantially rigid arm attached to the frame. 

4. The system of claim 3, wherein the arm has a length in the range 
of 1 to 2 meters. 



20 

5. The system of claim 1, ftirther comprising a second pair of 
electrodes, mounted in relation to the frame in vertical displacement from one 
another, to form a second dipole, wherein each electrode of the second dipole is 
in electrical communication with a second output providing a signal that is 

25 induced by vertical electric fields present near the seafloor. 

6. The system of claim 5, further comprising a cable coupled to the 
frame, wherein the second dipole is mounted to the cable and the displacement 
between the electrodes in the second pair is substantially greater than the 

30 displacement between the electrodes in the first pair. 

7. The system of claim 1 , wherein the electrodes are mounted on a 
cable attached to the frame and further comprising a float disposed at a distal 
end of the cable. 

35 
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8. 



The system of claim 1 further comprising: 



at least two magnetic field induction sensors disposed horizontally on the 
fi-ame orthogonal relative to each other. 

9. A system for modeling electrical conductivity of the seafloor, the system 
comprising a pluraUty of units deployed on the seafloor, each unit comprising: 

a fi-ame adapted for deployment to the seafloor; 

a pair of horizontal dipoles extending fi-om the firame in an orthogonal 
orientation relative to each other for generating a pair of first electric field signals; 

a pair of vertically-displaced electrodes extending vertically from the frame 
and vertically displaced relative to each other to form a vertical dipole for generating 
a second electric field signal; 

at least one first amplifier in electrical communication with the horizontal 
and vertical dipoles for amplifying each of the first and second electric field signals, 
the first amplifier having a low input impedance and high gain; 

a data logging processor in electrical communication with each of the first 
amplifier for receiving amplified electric field signals and storing data representative 
thereof; 

a clocking device for synchronizing operation of the data logging processor 
with other data logging processors on other xmits within the system; 

a power supply in electrical communication with the data logging processor, 
the clocking device and the first and second ampHfiers; 

at least one housing for enclosing the data logging processor, the clocking 
device, the first amplifier and the power supply, the at least one housing adapted for 
corrosion and pressure resistance in seawater; 

means for deploying the unit to the seafloor; and 

means for retrieving the unit from the seafloor. 

10. The system of claim 9, wherein a lower electrode of the pair of 
second electrodes is positioned at a height above the frame. 

1 1 . The system of claim 9, wherein the vertically-displaced 
electrodes are disposed on a substantially rigid arm attached to the frame. 
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12. The system of claim 1 1, wherein the substantially rigid arm has a 
length in the range of 1 to 2 meters. 



13. The system of claim 11, further comprising: 
5 a cable attached to and extending from the frame; 

a float disposed at a distal end of the cable; and 

a second vertical dipole comprising a second pair of vertically-displaced 
electrodes disposed on the cable for generating a third electric field signal, 
wherein the second vertical dipole is substantially longer than the first vertical 
10 dipole, and wherein the second vertical dipole is in electrical communication 
with the at least one first amplifier. 



14. The system of claim 9, wherein the vertically-displaced 
electrodes are disposed on a cable and further comprising a float disposed at a 
15 distal end of the cable. 



15. Hie system of claim 9 further comprising: 

at least two magnetic field induction sensors disposed horizontally on the 
frame orthogonal relative to each other; 

a second amplifier disposed within the at least one housing in electrical 
communication with the induction sensors for amplifying a magnetic field 
signal generated by each induction sensor; and 

wherein the second amplifier is connected to the power supply and 
provides an amplified magnetic field signal to the data logging processor. 

16. A method for modeling seafloor conductivity, comprising: 
deplojdng a plurality of units at different locations in an area of interest 

on the seafloor, wherein each unit includes: 

an assembly including a firame for su'jpporting a plurality of 
electrodes, the assembly configured for resting on the seafloor; 

a pair of electrodes, mounted in relation to the fi-ame in vertical 
displacement from one another, to form a first vertical dipole, wherein 
each electrode of the dipole is in electrical communication with an 
output providing a signal that is induced by vertical electric fields present near 
the seafloor; 
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using the units to sense horizontal and vertical electric fields over a pre- 
selected spectrum; 

collecting data corresponding to the sensed electric fields from each of 
the plurality of units; and 

generating a model of resistivity using the collected data. 

17. The method of claim 16, wherein each unit includes a second pair 
of electrodes, mounted on a cable attached to the frame, in vertical 
displacement from one another by an amount greater than the vertical 
displacenient between the first pair of electrodes and forming a second vertical 
dipole. 

18. The method of either claim 16 or 17, further comprising: 
towing an EM transmitter close to the seafloor within the area of 

interest; 

i 

wherein the step of sensing comprises detecting electric fields generated 
by the EM transmitter. 

19. The method of claim 16, wherein the assembly is further adapted 
for measurement of magnetic fields. 

20. A method of exploring seafloor conductivity, comprising: 

using, at a plurality of locations, a plurality of vertically spaced electrodes, 
to provide a signal induced by vertically oriented fields at each location; and 
obtaining a measurement at each of the locations associated with the signal 
thereat. 
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